SYMBIOTIC RELATIONSHIPS

Symbiosis is a term used to describe a long-term relationship between two different species that live in close association with each other and in which at least one of the organisms benefits.  There are three types of symbiotic relationships:  mutualism, commensalism and parasitism.

In mutualism, both organisms benefit from their association.  For example, termites have cellulose-digesting bacteria living in their digestive tracts.  Without these microbes, termites could not get nutrients from the wood they eat.  In turn, the termites provide the bacteria with food and a place to live.  Cows have a similar association with the microbes that live in their digestive tracts.

Lichens consist of algal and fungal cells.  Both types of cells benefit from this association.  It allows them to live in environments in which neither could survive alone.  Through photosynthesis, the algae produce food for themselves and for the fungi.  The fungi provide moisture and the structural framework and attachment sites in which the algae grow. Peas, clover and alfalfa are legumes.  Legumes have nodules on their roots in which nitrogen-fixing bacteria grow.  The bacteria convert nitrogen gas from the air into forms usable by the plants.  In this relationship, the plants are supplied with the nitrogen compounds they need, while the bacteria are given an environment in which they can grow and reproduce. 
In commensalism, one organism benefits from the symbiotic relationship and the other is not affected meaning it is does not harm or benefit the other organism.  For example, pilotfish are small fish that live with sharks.  They eat the scraps left over from the shark's feeding.  Thus, the shark provides the pilotfish with food.  As far as is known, the pilotfish neither helps nor hurts the shark.  Barnacles may attach themselves to the large body surface of a whale.  Barnacles are sessile (unable to move on their own) and rely on water currents to bring them food.  The movements of the whale provide them with a constantly changing environment and food supply.  The whale is not affected by the presence of the barnacles.

In parasitism, one organism benefits from the symbiosis and the other is harmed.  The organism that benefits is called the parasite, while the organism that is harmed is called the host.  Some parasites cause only slight damage to their hosts, while others kill the host.  Tapeworms, for example, are parasites that live in the digestive tracts of various animals.  There, they are provided with nutrients and an environment in which to grow and reproduce. The host is harmed by the presence of the tapeworms.  The loss of nutrients and tissue damage caused by the worm can cause serious illness.  There are also parasitic plants that grow on other plants.  Two examples of plant parasites are mistletoe and Indian pipe.

COMPETITION IN ECOSYSTEMS

Each type of organism within an ecosystem has a particular part of the environment in which it lives.  This is its habitat.  For example, the habitat of a slime mold is the damp floor of a forest.  Because of the complex interactions that occur within an ecosystem, each species also plays a particular role in an ecosystem.  The role of a species in an ecosystem is its niche.  An organism's habitat is part of its niche, but only part.  A niche includes what food an organism eats, when and where it obtains nutrients, its reproductive behavior, and its direct and indirect effects on the environment and on other species within the ecosystem.

In a balanced ecosystem, each species occupies its own niche.  It occupies a particular territory (its habitat) and obtains nutrients in a particular way.  Competition arises when the niches of two species overlap.  The greater the overlap — in other words, the more requirements the two species have in common — the more intense the competition.  Competition between two different species is called interspecific competition.  As the resources being competed for become scarcer, the competition becomes more intense.  Eventually, one of the species is eliminated from the ecosystem, leaving the more successful species to occupy the niche.

Competition also occurs between members of the same species.  This is called intraspecific competition.  The intensity of the competition between members of the same species is affected by population density and the availability of resources.  If conditions become harsh, those individuals with the most helpful adaptations will survive.  The less-well-adapted individuals will not.  
Both intra and inter specific competition, are natural selection events that select the best traits to be passed on at the highest frequencies.  These can lead to genetic changes in the population and the evolution of the species.  
DIRECTIONS:  Take notes in your composition notebook to prepare for the starter.  The questions below will help you pick out some of the important information.  

1.
List and describe the three types of symbiosis.
2.
Can two different species occupy the same habitat over a long period of time?  Can they occupy the same niche over a long period of time?  Explain.
3. 
Describe the two different types of competition and how they affect the evolution of species.

